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t el eCommini cations and data teu m invention relates to a
di stribution 5 connection nodul e fQfeteel econmuni cati ons and data

t echnol ogy, CO%B.FIIQ ég% a housing in which input and qutput Iqg,ont acts for

the connect MG I"es or wires are ]ar‘ranged such ERAYEP ;4051134

externally accessible, and to a nethod for producing the distribution 10
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exanpl e, from I'stribution connection nodule conprises a
first row ofmndodiadd iteghnedects on the cable side and, opposite this, a
second 15 row of connecting contacts on the junper side, in which case the
contacts on the cabl e side may be regarded as input contacts, and the
contacts on the jumFde si d8VRRF1OBe reghPHed astdut put EbRtEELYEiOFen when

the informponeRdtion Myodelen EBe OpRAEdwdidietdt idhs 20ak@nt gatgont act s,
into which test or, protection, connectors can be inserted,, are arrﬁnged
bet ween t he terchSWé’. O eeCBBPHE SOF 9t i?/e?ﬁdﬁsrﬁngovépvo‘f’l?la‘é% pritet PR

nodul es or  eutiptitnatatt oo os e€brornhs reontesctbom eséntcakdres exanplieesf such
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inserted into the er contac s cente ‘ —in sone
cases, adjaeadt cedtern tapthod wefor | pnodiucdmger theceddsblrabfigion

i nspect{gn andfLesh PULRRRASs O the overvoltage protection device nust be
renoved again for 30 test and inspection purposes, so_that the contacts are
not protected durin@qghsgtq#ﬁ;rlbutlon connection module is known,

for example, from DE 27 25 551. The distribution
connection module comprises a first row of connecting
contacts on the cable side and, opposite this, a second
15 row of connecting contacts on the jumper side, in which
case the contacts on the cable side may be regarded as
input contacts, and the contacts on the jumper side may
be regarded as output contacts, even when the
information flow may be in the opposite direction.
20 Center contacts, into which test or protection
connectors can be inserted, are arranged between the
rows. Three-point or five-point overvoltage protection
modules or coordinated protection circuits represent
one example of such protection connectors. If such an
25 overvoltage protection device is now inserted into the
center contacts, then this center tap and, in some
cases, adjacent center taps as well, 1is no longer
accessible for inspection and test purposes, or the
overvoltage protection device must be removed again for
30 test and inspection purposes, so that the contacts are
not protected during this time.

Furthermore, distribution connection modules
are known, for example, from DE 39 17 270, in which
functional elements such as c¢oordinated protection

35 circuits <can be inserted into the distribution
connection module at the sides or from underneath. A

disadvantage in this case 1is that the distribution
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Furthernore, distribution connection nodules are known, for exanple, from
DE 39 17 270, in which functional elenments such as coordi nated protection

35 circuits can be inserted into the distribution connection nodule at the
sides or fromunderneath. A disadvantage in this case is that the

di stribution connection nodul es have to be manufactured in a

correspondi R@rheRGIRIEX BdUESs Ah&08TDRO! eafelr endfupddt@hadri buti an
connection nodul es at the external functlonal el enents nmust 5 be
pl ugged int§ §ﬁFﬁﬁ§W§%ﬂ9(ﬁf§°Wﬂﬁ t'0 be subject to stringent
requirenments with r@gwmmmantf&atwwehsfaaﬁlvdﬂsagébandonucpanbctabnying

capaci ty. Andaintiers o sadvanipgcckeothal A el [UhLOngl el eTont s

cause interference in conpact Tnvention i s thus
based on>t h&e ephuigegl bnﬁbl eBPORNGr ovPRIt AQE B d|Vdu¢Tbutn€tﬁd médul &ef or

el ecommuni Gatjns: apg dAAARARNOLEGY: rBieEaNS O ¥abeRas! Pl eheand more

conpact constructlon Is 15 possible. "A further technical problemis to
provide a pHESARETGh velfége TREG e@l‘ﬁ?rééllt pFBBE¥HYGs §EPFEd thy t Re

subj ect  matf@theaf amgaaeahuaga i s pahert €hai mxteand 1Ffunckubhber
advant ageous .refinenents of t ntion are, 20 evide t from SHEFE
n

dependent clSHSRER SEor FﬁP?epurb%éggg?ﬁﬁnﬁ8u5|%ﬁ)(ﬁcqﬂﬂ?c di st PP

connection meddlons.s designed with a cavity in which functional elenents

are arranged bet ""e%‘i‘xthfn{;gﬁt!io?”qso“&ﬂ&& Cboa[%]elacgt 3n_ Té}ﬁé teeuhigahn 25 the

capability for very conpacCt constructio e, inprincirple, the
housi ng nmay tyeHlemedofn @wowkding a dlstribution module for

telecommunications and data technology, by means of
which simpler and more <compact construction 1is

15 possible. A further technical problem is to provide a
production method.

The technical problem is solved by the subject
matters of the features in patent claims 1 and 17.
Further advantageous refinements of the invention are

20 evident from the dependent claims.

For this purpose, the housing of the
distribution connection module is designed with a
cavity in which functional elements are arranged
between the input and output contacts. This results in

25 the capability for very compact construction. In this
case, in principle, the housing may be formed in one or
more parts.

In one preferred embodiment, the functional
elements are arranged on a printed circuit board which

30 is supported in the housing. For this purpose, the
housing is preferably designed in a number of parts, so
that the printed circuit board can be pushed into a
first housing part, and can then be locked in place by
means of a second housing part. Depending on the

35 application, differently populated printed circuit
boards can thus be used, and defective printed circuit
boards replaced, very easily.

The input contacts are preferably in the form
of insulation-displacement contacts, so that the wires



nmore parts. In one preferred enbodi nent, the functional elenents are
arranged on a printed circuit board which 30 is supported in the housing.
For this purpose, the housing is preferably designed in a nunber of parts,
so that the printed circuit board cam he pushed into a first housing
part, and can then be | ocked in place by neans of a second housing part.
Dependi ng oBnldhe a3l &P pdr Cethé 0Babdif kaentdan pePputahedcpedntad ckilkGui t
boards can t%#s ?ﬁ use%%dﬁﬁd defective pgénted ciﬁcuit boar ds reglaced,
very easil|yXSH&EHpd™ SERIA S e SRR y CERNEAGUES P epEnding

I nsul at i on- dins e esepl i cati@c) Stheo cutghitt eomiaess aarle cabkeéerabliyhe cabl e
side can bejqgennsaied gui ckly, —rallgblyand fLeXLpLy US DG kgu,.

t echni ques. ﬁepenélng on the application, t he>ou put “contacts are
preferabby conkegitse pr théuforeomfiednens at iTre disshtaad@aant oFf cpduacts or
plug COHHECEg)ha-ecE%%sadVP@t aQﬁlan Plyg  peRrapkotackd (han1dd are

prefabricated cables are avai |l able, the"wi ring process can be carried out
very qui ckiayadd@bla i gty Yimphg BYOosass i fakr PRofanLi eS|yt VEKY wher e
there are nepfic&f1ahr aedt edetabbey, EhaplQ aByanbages @hsertion. 1In

I nsul ati on-di spl acenent .contagcts are 3§gllcaple,.on tag og@er hggd. In a
further prefdtPeF1oMSodMaHs there 3R HAPDREYPELFALETeRtPLGHt a5 are
each i n10 he sidvamtagfesa coft adhsulathenfdigpibcemeartk, dyntwans okrehi ch a

15 force-fitt] ctrical ,connectiqn tp the functional elenents can be
pr oduced. IFPFﬁgC%%ﬁc’igﬁthb §ﬁ%hré%ag§g arranged on a printed circuit

board, then contact Impade ar éuathemgedprorfeheegr i nembodimenitt bo&he,
preferably qnath i9deS s AR JdiRritOP-AREa DLt Qe T, 29 f@a&egtﬁﬁti ng
connections are considerable nore tolerant to manutfacturing and assenbly
tol er ances ap contact in the form of a fork, by means of which a
15 force-fitting electrical connection to the functional
elements can be produced. If the functional elements
are arranged on a printed circuit board, then contact
pads are arranged on the printed circuit Dboard,
preferably on both sides, on the top and bottom. These
20 force-fitting connections are considerable more
tolerant to manufacturing and assembly tolerances than
soldered joints. In this way, all the insulation-
displacement contacts can be made contact with
simultaneously by latching the contacts in the form of
25 forks onto the contact pads. Furthermore, this method
of making contact allows simple disassembly if, for
example, a defective printed circuit board needs to be
replaced.
Functional elements may be filter circuits,
30 signaling devices or test circuits. In one preferred

embodiment, the functional element is an overvoltage

protection module, in particular a coordinated
protection device. This results in integrated
overvoltage protection which neither prevents

35 subsequent jumpering, inspection or testing nor causes
interference when module groups are assembled.

In a further preferred embodiment, each input

and output contact has an associated isolating contact,

which is externally accessible. The isolating contact



soldered joints. In this way, all the insulation- displacenent contacts can
be made contact with simultaneously by latching the contacts in the form
of 25 forks onto the contact pads. Furthernmore, this nmethod of making
contact allows sinple disassenbly if, gfar exanple, a defective printed
circuit board needs to be replaced. Functional elenments may be filter
circuits, 3@ siighal ésaghdeviages Girrssjedi rtni t Serliesoneghpid®r r ede

enbodi ment, _t he functiaonal el ene I s, anovervaoltage Qt.ect | mdul e, in
particul ar g“%&?&?ﬁ‘gt St emﬁf’&tsécﬁfongla%vifgg.%t‘f flsa&r eesluﬁIO L5 ‘41”?1 eg}ﬁat ed
over vol t age tpeot gotimon athi clvemidlisrger awentacBtomsubstly@ent splapéngng,

I nspection ?%n%g?h_lr ?%egggrlgfégg%gcit@dqrference when nodul e groups are

assenbl ed. rred enbodi ment, each input and out put
contact has an assodifatldie i Svnstivgadonehenentshiage i sreangedalay a

accessi bl e. ;The kg0l &g i¢ONtRGlrd S ItheaclsShsei Ry M adgRdatBsSeargs behind
the functional elenents. If the functional_ elenents are_in the form of

over vol t agePREEEEALILEN, BT FRNIRD| &1 nfhe comasengatty uPFy ot BELRESAS | the
functional eliedgeAts Woerds rangad i aisplanifng adrmiddtdoprdferbliysol ating
contacts ar% .greferablé.%éranged on ge\e underneagh of thg gri nted. circuit
board, withPPHESi s8FSEERGCE8Nt AEPT pFEFer 8BTS  BélRg 28ceSBFbl 8™°PPbm t he

sanme sile asohkecitisput 10 contacts. In a further preferred enbodi nent, the

output  contacts arg.arg apged,gn Lhe ANAAS) { Enpbenahel Nend10yLRg. T 0 the

i nput contacts. Thi$ achi eves ¢ separation between the ca side and
t he junperi egntBcgisdearien ahfeahgedseon heitee | LoRPSiheer Bfédencefbetheen the

individual Wol@3nd"de6a8bERS- input contacts. This achieves clear

separation between the cable side and the jumpering

15 side, in which case there 1is no interference between
the individual wires and cables.

If the input and/or output contacts are in the
form of insulation-displacement contacts, then they are
dimensioned with respect to one another in such a way

20 that the existing standard connecting tools can be
used. This saves the development of new and costly
connecting tools, and simplifies the handling of the
new distribution connection module in conjunction with
already existing distribution connection modules.

25 In a further preferred embodiment, the ground
lines on the printed circuit board are formed by a
contact which is in the form of a ring or fork and is
externally accessible. To this end, ground lines are
preferably joined together on the printed circuit

30 board. The distribution connection module can then be
pushed onto profiled rods using appropriate holes or
openings, with the profiled rods then being connected
to the contact which is in the form of a ring or fork.

In a further preferred embodiment, the ground

35 lines are designed to be accessible from the input
contact side. This optionally allows the distribution
connection module to be used as an AB or ABS module,
with the shields being connected to the ground lines.



If the input and/or output contacts are in the form of

i nsul ‘ati on-di spl acenent contacts, then they are dinmensioned with respect
to one another in such a way 20 that the existing standard connecting tools
can be 25 used. This saves the developpent of new and costly connecting
tools, and sinplifies the handling of the new distribution connection
modul e in conjuncti am wider ats epdydesesthagadissiiblitionn copmaratiionn

nodul es. In ac{ rther Cg{ ferrﬁg e odi_nent,. the ground. Li nes,.on t.he
printed ci r A 5o E A e 1or hBd FOVEDHERR WhirehPFERERY 0 of a
ring or forkacd, swiehkt ¢healflunacicessl békemdntshi dsenpslggdundtbi mes are
preferably j@ined it her th rin lar cul s d. :

di stributi onﬂcﬁne%:ﬁq?%ﬁupﬁ% c%%@t%e%gggﬁapﬁshgéﬁgnpgg‘%r’o ﬂlg:g fods usi ng
appropri at e fiditesd orithopare niROUW cAnERetr oLE| datebad ohsr Béi-nFhsonnect ed

to the contaed e i Sofn the of orfRGfo® rigy AnOrkendn @dhydnlel
preferred enbodi nent, the ground 35 |ines_are designed to be_accessible

fromthe i nR¥aceRstactPERRSs THRRA opEh8nalfycBINEws CBRe §RELAYbutiSON

connection nfdmtded be tsededSo@iméBor MBBhnOdebeatingt h ot aghtisg! ds
bei ng connected to thgd_?r ound lines. In order to produce the distribution

connection TSR @4t At BMP IR IRSIRBH i3 N printed circuit  board,
wi th theofunctional &l esefitesti prefdrectd ndrdbadirmentst hbhasiisglparithg and a

second housin rt., whichgi fit {4 h the { 0pyt...cont act 1s,l atched
onto it. Thecog’a%\%a{:n aageofffﬁ?gl%trﬁ?ggj%étﬁ%t Fiﬁ% &%)rrrjboned;\lt cslglcgléérrent
process and hderd.atehéng the dmnlating eonbaatedarien aineEdents iwi t h

i sol ating coif aghbpropkiake ah&nh8r Prititd PLe i KREOUS: ¥aht aNtSoardd ki a first
preferred enbodi nent, the isolating contacts are firstly nmounted on the
print ed Circﬁhqn. pushed, with the clamped-in isolating contacts,
15 into the first housing part, which is then latched to
the second housing part. In consequence, no furnishings
are required on the housing to adversely affect its
robustness.

In an alternative embodiment, the printed

20 circuit board is first of all pushed into the first
housing part, and the isolating contacts are then
attached to the printed circuit board and clamped in
from the underneath of the housing. This makes it
possible to retrofit the distribution connection

25 modules with isolating contacts very easily.

The invention will be explained in more detail
in the following text with reference to a preferred
exemplary embodiment. In the figures:

Figure 1 shows a cross section through a distribution

30 connection module,

Figure 2 shows a front view of a distribution
connection module,

Figure 3 shows a schematic circuit arrangement of a
distribution connection module with

35 coordinated protection,

Figure 4 shows a schematic method sequence for

producing a distribution connection module,



board, where the isolating contacts are clanped in in an appropriate
manner. The printed circuit board is then pushed, with the clanped-in

i solating contacts, 15 into the first housing part, which is then | atched
to the second housing part. In conseguence, no furnishings are required
on the housing to adversely affect its robustness. In an alternative
enbodi ment, Fibarer 5Nt ethowd0 @i r echematdkcd methodst setuehkcepugbed anto the
first housing part, %2% theth%IatiQ% %%ﬁfact%o%re th%n u%t%ached to the
printed circuit board &rPPa%Béd i N8R t he undern@a?ﬁ of “the h8using.
This makes it possi bldestoibettion conmectiistr iMagulen connection 25 nodul es
wth | sol al kg, cankackhoyary Lagidek Teiddwantion Wl I abecexpleiagd |0
more detail i'nthe followng text wth reference to a preferre exenpl ary
embodi meht. In the fi §erasectiiogur @oduirovRaBing 0B s&ASlonsPhistgh: a
distribution 30 conngglg on nodule, Figure 2 shows a front view of a
distribution, connection nodule, Figure 3 shows_a schenptic circuit

arr angement F¢EY%® di sERWt i 0@ tonfERIBIERodut EHYF EFAE RSP coofPli nafed
protection, Figure 4 ghewsidbutdhenaionsatlilbed reeyilence for producing a

di stribution connec%Lon no uIes Fiqure_5 gggms a schemmtic n%thog sequence
for an alternative m&tA&df or Bnguci%g a ?ﬁ%ﬂriﬁﬁﬁlﬁﬁ?coﬁhectlgﬁ nodul e

Fi gur e B0 shais taribluddlondicmreentofora meodele blit warith 5 coesectponegbdul e

having an ABSL Spldfi&d gﬁ? Flagukeihushons andmdladef ihbysication of a
di stribution connection nodul e.
comprises a housing 3, input contacts 4, output

contacts 5 and a printed circuit board 6 arranged in
the cavity in the housing 3. The input contacts 4 are
15 in the form of insulation-displacing contacts for
making contact with wires 7 which are accessible from a
first end face 8 of the housing 3. On the side facing
the printed circuit board 6, the input contacts 4 are
formed with contacts 9 in the form of forks. The
20 contacts 9 in the form of forks engage around the
printed circuit board 6 and form a force-fitting
connection to contact pads arranged on the top and
bottom of the printed circuit board 6. Coordinated
protection circuits are arranged on the printed circuit
25 board 6, and are located between the input contacts 4
and the output contacts 5. In this case, each
coordinated protection device has two associated input
contacts 4 and two associated output contacts 5. The
coordinated protection device comprises a surge
30 arrester 11, two PTC thermistors 12 and two diodes 13,
whose ground lines are connected via a contact 14, in
the form of a ring or fork, to a profiled rod 15 which
passes through the housing 3. Located behind the
coordination protection device is the isolating contact
35 10, which is arranged on the underneath of the printed
circuit board 6, with the printed circuit board 6 being
plated through, for example close to the diodes 13, for
electrical connection of the coordinated protection
device and the isolating contact 10. The isolating



Figure 1 shows a cross section of the 10 distribution connection nodule 1
with a test connector 2 inserted. The distribution connection nodule 1
conprises a housing 3, input contacts 4, output contacts 5 and a printed
circuit board 6 arranged in the cavity in the housing 3. The input
contacts 4 are 15 in the formof insulation-displacing contacts for naking
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contacts 9 ian smﬂ@rmnhefowka mgrabanp:mgmdetrhee [@r7i,ntsee cthacuitheboard 6
and forma farge- Ebh‘tb%s C?é‘”ecfét Ogno CgBhggEtpa\% ol rta:ﬂagegr ?ltte'ae top

and bottomo the printed Crfcu ordi na
circuitsSar éila-’rquai-rtgeboéﬁdt He. pBehiadg cth@wqowcl:ﬁ)arl@ 6thana are lagcat ed

betveen the dipuly i a6bgndct £H4 e il pHEt?QEt ddrtaetd N5t higicase, each

coordi nated protection device has two associafed jnput contacts 4 and two
associ at ed ARSHUECRBRELEEs B The BroREPAatEF Pt ebORSR dBvie cénpri ses

a surge 30 FJIEErd, 1prde® TGN Forh@lct iba aml t’FWué“ o@eshddt a\/\hose
ground lines are connect(gg \\%fn ﬁjcont act 14, in formof a rin

fork, to a profy | eaPPeat € pdEpLs t?}?’b’f@?\t?h AR FGREECEs ted
behi nd tbe vdeor dichat | onoprdirmatedn devocectSohnhe desm:lcaetl ngrebnt ate 35 10,

whlchlsarrn £ a he ~prjn t I with
t he print eddg)l I‘(;%EILI I%g&r dé%éjtg{ﬂ‘ﬁ &Qn? %d%tohrec?u tgﬁi for 1)%{5 ?1% oge to the
di odes 13, for Fei eé@ﬁtc@l‘lr@@ﬁﬁéct |<‘:bnt©$tt ﬁ@naéﬁtérnét é/ﬂlfph o@ebplag’d devi ce

and the isolgtidggh ceﬂéﬁ%el%usm | Sol At Eng h0215199nt3acﬁr&9 thel @p@ted on a
support 16 which |s fixed in the housing 3. The iSolating contact Is
prestressedﬂQ?e . In consequence, we [sic] the contact 19 of the

15 isolating contact 10 pushed away from the printed
circuit board 6, as shown, and the electrical
connection between the input and output contacts 4, 5
is disconnected or is made via the test connector 2.
Since the isolating contact 10 is arranged behind the

20 coordinated protection device, the isolating contact 10
remains fully protected against overvoltage even during
test activities using the test connector 2. Since large
forces can occur when connecting the insulation-
displacement contacts, a holding or supporting element

25 1in the form of plastic can also be latched onto the
printed circuit board 6 in the area of the contacts 9
in the form of forks and over the full width of the
printed circuit board 6, thus fixing the contacts 9 in
the form of forks on the printed circuit board 6.

30 Figure 2 shows a front view of the end face 8
of the distribution connection module 1. The
distribution connection module 1 has 16 input contacts
4 which are combined in pairs and are used, for
example, for connecting pairs of wires. An access 23

35 for a test connector 21 is arranged under each pair of
input contacts 4. The isolating contacts are externally
accessible wvia this access 23. In this case, the two
isolating contacts of the two input contacts 4 are
operated at the same time by inserting a test connector



a sprung manner via a clanping device 17, so that the bent contacts 18, 19
make contact with the printed 5 circuit board 6. Behind the contact 19
there is an electrical connection to the output contacts 5, which are
connected to the printed circuit boardg & via a soldered, press or plug
connection 20. Thus, without a test connector 2, the input contacts 4 are

ponlrlecF ed 1Qyvi ﬁnwg t@@oraﬁ&é@é@d 2Br.oteed i h@u@%‘ﬂigC% apd sbhenaglowastieeam

i sol ati ng cont,act to out put .co ts, 5. r test purposes, a test
connector 2 Wi Sajzlﬁl'oﬁnﬂlt faéé’ﬁ'rter}é??%geﬁ’dsq?e% 4:5210 the housing 3 fromthe
end face 8. In congFdguerce wehéssC]| thhemanttiactl1l ofthde Eirkcsalating
contact 10 vay f he. pri . Cli | d and the
el ectrical ggggﬁggﬁ}on 6%?&%%ﬁsi%%%$$éﬁkoéné8§%%%g?8%OWEQE?E %Qggggis

di sconnett e¢oordinarefe mietettiorstevbarnectasr funcisioralt kdemsoltsti ng

contact 10 i Ardanaed behkndet Ne R caodidal ed prghect ion deyi ggg the

i solating contact 10 remains fully grgtecteq a%?hnst overvol tage even
during testlba@UtRut EOUSAFES the' t eBL confSct-oP® ., e $aFled: fBrces can

occur when gRARCA i theeinsdl dldr@iectdi $ppacemet HodACt Sheaihplidi ng or
supporting element 25 in the formof plastic can also be Iatcfed onto the

printed cir@Rt BHRYF 6CPACRRES afea Df 2P Aedconthct sTOSPERETRRMY or Afof forks
and ovelot heHid |cagelt boptebpendprhontEte cinpukt dmehroutput husntaxkeg t he

contacts 9 i, t he f of, farks_,on_t ri d cj [ 6. . Figure
2 shows a fr4dn§‘°D v%réngg{lf('n ﬁe&én nfa%}gl% g%sghe%’?’stlﬁ%‘lﬁ%%%‘Qg%%%%c fon
modul e 1. Tlechdi sesebubave cmnastdaniatrill eobriddnated npupteohtasts 4

which are comjined | napal gy AlLhar e adsRe bl EXATHiG {1 CONBEERT Ng
pairs of wires. An access 23 35 for a test connector Z1 is_arranged under
each pair ofcoordinated protection device comprises a three-pole
15 surge arrester 11, two PTC thermistors 12 and two
diodes 13. Each surge arrester 11 has an associated
fail-safe contact 26 with at least one fuse element,
which permanently shorts the two input contacts to
ground when an overvoltage occurs. The two isolating
20 contacts 10 are arranged between the coordinated
protection device and the two associated output
contacts.
Figure 4 shows, schematically, a production
method for a distribution connection module 1 as shown
25 in Figure 1. In a first method step A, the isolating
contacts 10 with their clamping devices 17 are mounted
on a common support or separate support 16 on the
underneath of the printed circuit board 6. Then, in a
method step B, the fully populated printed circuit
30 board 6 is pushed into the cavity of a first housing
part 21. Then, in a further method step C, a second
housing part 22, in which the input contacts 4 are
arranged, is latched onto the first housing part 21.
Figure 5, shows schematically, an alternative
35 production method. In this case, the fully populated
printed circuit board 6 is first of all pushed into the
first housing part 21 in a first method step A and
then, in a method step B, the isolating contacts 10 are
inserted from the underneath of the first housing part



i nput contacts 4. The isolating contacts are externally accessible via
this access 23. In this case, the two isolating contacts of the two input
contacts 4 are operated at the sane tinme by inserting a test connector 21
into the access 23. The housing 3 alsq has cable guides 24 and
strain-relief devices 25. Figure 3 shows, schematically, the circuit
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conprises a three-pole 15 surge arreste rmstors
di odes 13. E@meﬁﬂr@@ AT cAsPTMetr hgs Digisedodiuhsariben | Linee &BSLact 26

wWith at |easts oge disesl SIRH . ceMhinell ok Mg Nt soshpids b%aawananput
contacts to round when an overvoltage occurs. The two 1solatin

contacts 109 arPEAYEE iR he t860r SPREEBYLOPAt eEPPBﬁrCI@@%&@ and t he

two assbei ateedt @iy pntatwcont a@BSL Fisgstend SHpws, mslcﬂmftm | e&bbptlan,
production thodC{or a %recq:t ion cognect on _nod & ]teas shown 25 in
Figure 1. 2 HE t]?od A 1'fanle gg?ﬁpfﬁﬁl%‘nt a%% T WPth% hei r

cl anpi ng de\hoctés tﬂﬂaﬁaﬁzec ndluneedlona a(dowmatrr&aupmd aepstepaniat eToepport 16
on the und%{d&&@q}e%ﬁnt@ﬁaﬂﬁégt ed i (gyi tdlt}%%:tg, g, Jherpd rh?er,ma%.EOd step

B, the fuIIy popu ated printed circurt_ 30 boa IS pushed into the cavity
of a first to be broadband while, in contrast,

15 upstream channel in the opposite direction has a
relatively narrow bandwidth and is intended primarily
for transmitting control messages. Application examples
for ADSL include, in particular, video on demand and
multimedia Internet applications. The distribution

20 connection module 1 has input contacts 4, output
contacts 5 and test accesses 28. Furthermore, the
distribution connection module 1 has at least one
printed circuit board 6 on which overvoltage protection
29, a low-pass filter 30 and an isolating capacitor 31

25 are arranged. The ADSL splitter is formed by the low-
pass filter 30 and the isolating capacitor 31 and
isolates the radio-frequency ADSL signal, which 1is
produced at the right-hand output 5, from a low-
frequency POTS or ISDN signal, which is produced at the

30 left-hand output 5 while, in contrast, the input 4
represents the subscriber access. For clarification, it
should be noted that, due to the bi-directional
transmission, signals are transmitted from the input 4
to the output 5 and vice versa, so that the terms

35 “input” and “output” relate to the different
information-technology connection sides of the
distribution connection module. The isolating capacitor
31 is used to isolate the DC operating voltage from the
ADSL port. In applications where this function is



~part 21. Then, in a further nethod step C, a second housing part 22, in
whi ch the input contacts 4 are arranged, is latched onto the first housing
part 21. Figure 5, shows schematically, an alternative 35 production
method. In this case, the fully popul aped printed circuit board 6 is first
of all pushed into the first housing part 21 in a first nethod step A and

then, in a @q&@@@yﬂﬁﬁbdiaédmaﬁsehétb@lAMNWBagﬁtéﬁ ShBsctNBert ednkr om t he
under neath of the first kfum rsg ah The second housi ng part 2 is then
Tirst ﬂoa§PE‘|

once again “C&ESHedMtHt gtpast cPagytath tABdPSstep C.
Figure 6 showdtadd.ockhdi agiameaf &ha&‘ad:lt&frl'llsltlibl opfcomrhect low-paddl e 1

havi ng an ADRSL .spl i as_a_ftunctional _gr.oup, C se ADSL
represents gnll,&se% gé’rl & DPgI'j FSFaélthSCI’I cehe ine V\% m Syrgﬁrsn% ssion
t echnol oy fusedor dwi dPTPRAG br cddlzdnd usgat anler it i1Gi%s ksta thequenesnt i onal

copper - cabl .} a%cff‘&saf‘ét VRLK- ARSL AN & S 4 ¢ hﬂg B%PL%)FL

desi gned as bi-directional transiission systenms using tra
di rections CHSRFst redmt EFapseneany’i the SResidt re%?r?hfﬁh%‘"eil-onl ntPhe

direction OHth%lwmgu, | erd@siegned at@ berbpeadhand whhke, bpte¢epknast, the
15 upstream chann n the opposjte direction has,a _relatively narrow
bandwi dt h aﬁéf%ré’q?TWﬁde(Plﬁﬁ"}r)%alﬁcP%/ #é tSandifigd | nE]O’éonPFBIteﬁﬁ%Qngs

Appl i cat p on agpedpites tfansAESE Imﬁﬁdﬁd&)lda@eryg,rtlaﬂﬂar imprteen dhm;nfl and
multinedia Inte t..a at The distribution .20 co necth nm)uel
has i nput cSﬁpghl?lfypoucf%utég‘éonf"ggfag‘%% Yand4 es‘fl%}é%té%%cgs 58 ﬁgﬁsherrmre,
the distri hesiudriticonnécomonpubdeatie intesfetehreastatone fopr i ekenpder cui t
board 6 on whi t4on er .3 nd an

whikgh vy wQldage Al acts @) T}%ﬂzh f&"‘bféﬁérébh& n30n

i sol ati ng ctpamtor 31 25 are arranged. L splitter I's formed by the
| ow- orm of plug connectors, in particular SUB-D plug

15 connectors, are used in order to permanently feed the
signal on the subscriber line to an external switching
device and test set, and back again. The splitter can
be operated without this external loop by inserting an
appropriate short-circuiting connector. The main type

20 of operation for the ADSL splitter is as the main
distribution module.

Figure 7 shows an exploded illustration of the
distribution connection module 1 shown in Figure 6. The
distribution connection module 1 has a first housing

25 part 21 and a second housing part 22. The second
housing part 22 has a row of input contacts 4 and
output contacts 5, which are each in the form of
insulation-displacement contacts. The input contacts 4
and the output contacts 5 are each arranged in

30 connection strips, whose housing upper parts 32 and 33,
respectively, are latched on via the insulation-
displacement contacts. The housing upper parts 32, 33
are each formed with latching elements 34, which engage
in corresponding latching grooves 35 in the housing

35 lower parts 36, 37 of the connection strips. The
connection strip is preferably in the form of an ABS
strip, so that a shield which is associated with the
double conductors can also be connected, thus improving

the crosstalk attenuation between the subscriber lines



pass filter 30 and the isolating capacitor 31 and isolates the

" radio-frequency ADSL signal, which is produced at the right-hand output 5,
froma |l ow frequency POTS or | SDN signal, which is produced at the 30

| eft-hand output 5 while, in contrastyjthe input 4 represents the

subscri ber access. For clarification, it should be noted that, due to the
bi -di recti onal wmumhnﬁﬁhﬁ(NADSﬂgynﬂgn&&e isaneatfied frwﬁetheuhpput 4 to
t he output 5 and SO tha and '

ice versa,
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the ADSL systens 5 used whi ch use only the frequency
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pl ug connectors, i n rticular are used in order
to per manenOny thee B idR walbpal the ﬁhﬁsé}u@@@rsll@@r Rante 4b an &xraedal
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15 are connected to a profiled rod which is used as a

e prin

ground rail.



20 of operation for the ADSL splitter is as the main distribution nodule.
Figure 7 'shows an exploded illustration of the distribution connection
nodul e 1 shown in Figure 6. The distribution connection nodule 1 has a
first housing 25 part 21 and a second housing part 22. The second housing
part 22 has a row of input contacts 4 &Rd - out put contacts 5, which are
each in the formof insulation-displacenent contacts. The input contacts 4
and the out puyt, . caont e ranged in 30 connection strips, whose
housi ng upp@ﬁsﬁagﬁsg%%%gﬁﬁg%éﬁiaggg%éctively, are latched on via the

i nsul ation- displacenent contacts. The housing upper parts 32, 33 are each
formed w th,lyat chi ng,. Iqu%% 4, i : in correspondi ng | atching
grooves 35 ﬁ% t he hgﬁgfng aﬁgmﬁdﬁﬁggﬁg 6, ]6? t he connection strips.
The connectkion strlgsits GenERStA y in the formof an ABS strip, so that a
shiel d which)is asseghatiegy with the double conductors can also be
connected, thus inproving the crosstalk attenuation between the subscri ber
lines - 11 %n whi cH™PNE ABStaStynal is carried. The output contacts 5
formthe posths for DuepR@TIonSANY i nes. The second housing part 22 al so
has | atchin ymeans %ﬁ. A i ch cor.respon Wi th correspondi ng | atching
grooves 39 in the FPP%t 5&§Fﬁd p e, Two printed circuit boards 6
are arranged)in theWimest housing part 21 and are electrically connected
to the inpu%)contac%§d4f%%% out put contacts 5. The test accesses 28 and
the other output contacts 5 for the ADSL port are arranged on the 10 rear
face of the%irst héesitagtpdm the foye &fea fiazterably each in the form of

SUB-D pl ug q@nnect ool a@indh@cttdetnal I's, the first housing part 21 is

formed w th cable bushings 24 and two annul ar contacts 14, via
11) Surge arrester

12) PTC thermistor

13) Diode

14) Contact in the form of a ring
15) Profiled rod

16) Support

17) Clamping device

18) Bent contact

19) Bent contact

20) Plug connection

21) Board

21) First housing part
22) Second housing part
23) Access

24) Cable guide

25) Strain relief

26) Fail-safe contact
27) Board

28) Test access

29) Overvoltage protection
30) Low-pass filter

31) Isolating capacitor

32, 33) Housing upper part
34) Latching element
35) Latching groove
36, 37) Housing lower part



which the ground lines of the printed circuit board 6 15 are connected to a
" profiled rod which is used as a ground rail. - 12 List of reference
synbols 1) Distribution connection nodule 2) Test connector 3) Housing 4)
| nput contact 5) Qutput contact 6)_Printed circuit board 7) Wres 8) End
face 9) Contact in the formof a fork 10) Isolating contact 11) Surge
arrester 12) PTC therm stor 13) Diode 14) Contact in the formof a ring
15) ProfiIeS sod 1?% uggort 17) C anping device 18) Bent contact 19)
Bent cont act?’20) Bgc RHe®FPBR 21) Board 21) First housing part 22)
Second housBay partLa23hiAgcgesoé) Cable guide 25) Strain relief 26)
Fai | -safe contact 27) Board 28) Test access



. 29) Overvol
32, 33) Hou
37) Housi ng

and data te
for teleco
i nput and o
arranged su
(3) is desi
bet ween t he
connecti on

are arrang
supportes i
clained 20
formof ins

tage protection 30) Lowpass filter 31) Isolating capac

sing upper part 34) Latching elenent 35) Latching groove 36,

itor

| ower part 38) Latching neans 39) Latching groove WD 01/97339
- 14 PCT/EPQO1/ 06134 Distribution connegction nodule for telzgggnunications
081t

FhIWY B2 ent dains: 5119 di stributi oRCTERR

Sfodul e

nmuni cati ons and data technol ogy, conprising a housing in which

: : : S cqﬂg§§ L, O Il e
gﬁﬂ#ﬁggﬂﬁ%%ﬁ%hgéﬁgﬁghggferna %éag%gisﬁgﬁgégw&gfgkﬁﬁif % housi ng

R dpten technAaliq@yi n which functional el enents are arranged

I nput and output contacts (4, 5). 15 2. The distribution

nodul e a Qlatned in claiml1l, wherein the functional elenents
FERTEPECLIEE one printed circuit board (6), which is

n the housing (3). 3. The distribution connection nodul e
in clai 1 or erein the input contactscéfé are i_n
I

.2,
di-at i on- dt spl &EREC R ct s COMREEIREY i se™ €ati oo

di spl acenenttedeticetmicht it daatr | Gataont ecinnebédgwyn ruhpe Aiice| a

one of the

10

15

20

25

30

35

Q&S&Sﬁkﬁgiﬁla&ﬂ?ch“@ﬁﬁ%ﬁ? %%% Oghgﬂht contacts for the

connection of cables or wires are arranged such that
they are externally accessible,

wherein

the housing (3) is designed with a cavity in which
functional elements are arranged between the input and
output contacts (4, 5).

2. The distribution connection module as claimed
in claim 1, wherein the functional elements are
arranged on at least one printed circuit board (6),
which is supported in the housing (3).

3. The distribution connection module as claimed
in claim 1 or 2, wherein the input contacts (4) are in
the form of insulation-displacement contacts, or
comprise insulation displacement contacts.

4. The distribution connection module as claimed
in one of the preceding c¢laims, wherein the output
contacts (5) are in the form of insulation-displacement
contacts or electrical plug connectors.

5. The distribution connection module as claimed
in claim 3 or 4, wherein the insulation-displacement
contacts are each formed with a contact (9) in the form
of a fork, by means of which a force-fitting electrical
connection can be produced to the functional elements.
6. The distribution connection module as claimed
in one of the preceding claims, wherein the functional
elements are in the form of overvoltage protection, in
particular a coordinated protection circuit.

7. The distribution connection module as claimed
in one of the preceding claims, wherein an isolating

contact (10) which is externally accessible is in each

as
t he

i ned

in




25 contacts (5) are in the formof insulation-displacenent contacts or

" electricadl plug connectors. 5. The distribution connection nodule as
claimed in claim3 or 4, wherein the insulation-displacenent contacts are
each fornmed with a contact (9) in theigorm 30 of a fork, by means of which
a force-fitting electrical connection can be produced to the functional

el enents. GasEhearttaigedubeoweennnectimoutodnkbe ascmitai sefdtact qde of the
precedi ng cl.gi ns, wherein the functional elenents are in the form of
overvol t age gr'ot ection, in 35 particular a coordinated protection circuit.
7. The di st Bi.buti on Thenndtstvhbubiiohe conngcatiimad mpdudre @ cheipedcedi ng

clai ms, whergi n31;is9l at MG raant 2¢k (18h1WRIGY | gotlernalhy)acqgssibl e
is in each - 15 case arrangeg bet ween an i nput "and out put contact (4, 5).
8. The dPst AE@IGSK donmedicgh widdultdaad wichinnpl islenents 7, wherein the

i solating contact (4P i gisbrabhieDERUI dohriit s WnbAullBe {dinetiaenel

el enments. 9., The_di,strjbution gonnection dul,e as clained in.claimS§,
wher ei n t he 1% 0lC3@AY 8conRETr ¢2To) & &FPaRGed % e fPRE3Che ﬁ&ﬁéti&ﬁm

el ements. 1QrrEigyedi Sahibid ithe caacidral reldamentas. cl ained 10 in one of

claims 7 to.,9, wherejn the_] ating contact . (10) i.s.arran on t.he
under neat h 't he p(r?ﬂih% egls#:??%ﬁ:%o%ozfrodlr’(%#léﬂ. )n?ﬁngi &3 igggf’lilglﬁd
connect1on noduire asf cebhdims 7i hoclPai mhkrewhetle nishéatsngacngaceont act
(10) is 15 ggesgihl Sr%ﬂ%fih%ﬁ' dt‘[%é’f thfefz{lé%h CYY agh3 (ﬁ}énkéd The

di stribution connection no e as clalne I n one of the precedi ng clains,
wher ei n t he gigswit &oarskt$)(-4) and output contacts (5) are arranged on

opposi te endifaces ahd h@iBeHshngibsd) connection module as claimed
in claim 10, wherein the isolating contact (10) 1is

15 accessible from the side of the input contacts (4).

12. The distribution connection module as claimed
in one of the preceding claims, wherein the input
contacts (4) and output contacts (5) are arranged on
opposite end faces of the housing (3).

20 13. The distribution connection module as claimed
in one of claims 3 to 12, wherein the distances between
the insulation-displacement contact elements are
dimensioned with respect to one another in such a way
that the wires (7) can be connected using standard

25 connecting tools.

14. The distribution connection module as claimed
in one of claims 2 to 13, wherein the ground lines on
the printed circuit board (6) are designed such that
they are externally accessible by means of at least one
30 contact (14) in the form of a ring or fork.
15. The distribution connection module as claimed
in claim 14, wherein the housing (3) is designed with
snap-action elements in the area of the contact (14)
which is in the form of a fork, via which snap-action

35 elements the distribution connection module (1) can be
latched onto the profiled rod (15).

16. The distribution connection module as claimed
in one of claims 2 to 15, wherein the ground lines on

the printed circuit board (6) are routed to the end



20 13. The distribution connection nodule as clained in one of clains 3 to
12, wherein the distances between the insulation-displacenent contact

el enents are dinensioned with respect to one another in such a way that
the wires (7) can be connected using skanrdard 25 connecting tools. 14. The
di stribution connection nodule as clainmed in one of clains 2 to 13,

wherei n t he figgunds) i mes winich heher i Mm@ cebauvbattBoard) (&yearfd tdesi,gned

such t hat the e gxte I e | east one 30

cont act (14) é/ %]{1 f r#l{]‘?aé aé/?l ng éét%)%rr??ﬂﬁgae&;% ﬂbf%ri bution connection
modul e as cllaﬂ rred i clmtrhqdl V\ﬁ\erel nprhéuhdngi nga( 3) distdediugried wi t h
snap-acti on & for MddiR1 8782 BhohhieaCanl atladrld) MPI fbahs bE e form

of a fork, via |c shap-action 35 elenents t e distribution connection
modul e (2) darPtRARTY atla%alaato CREPFASANGed SRRl (9} lowsnaTh@edinod i buti on
connection mxdfs: as clained in one of clainms 2 to 15 wherein the gr ound
lines on the printed, CII’C it boardn&G) are routed to_the end - face

(8) on whi cl‘?kﬁé’%%orbo‘ﬁ athe PrInLed Gimentt ?ﬁlr%rénagsﬁ‘gr‘?éﬁstto be
external |y aoaesisidlpartl7(218 raidiod for producing a distributi on

connecti on dul s.claimed in claim?2 an a, b5 two- housi ng,

conprising t eulf eﬁﬁ%ﬁ%ganﬁ%codlés 855111 %aggter??‘g}] oft % h‘gh %1(? circuit

board i &fo airfputst combasmsg pér t a(rzl)fahdeﬁ) |zt clheg énsset;ohxd:wsom ng part

(22), to V\hf;e{} 1y10 input contacts (4) are fitted, to the first housing
The

part (21) rret hod as clainmed in claim 17 for producin a
di stributi ont&onnectTéh Tedhed a8 elaimed iR elaim }7 for producing

a distribution connection module as claimed in claim 7,
wherein the isolating contacts (10) are mounted on the
15 fully populated printed circuit board (6) before the
latter is pushed into the first housing part (21).
19. The method as claimed in claim 17 for producing
a distribution connection module as claimed in claim 7,
comprising the following method steps:
20 a) inserting the fully populated printed circuit board
(6) into the first housing part (21),
b) pushing in the isolating contacts (10) from the
underneath of the first housing part (21), so that the
isolating contacts (10) are clamped in on the printed
25 circuit board (6), and
c¢) latching the second housing part (22), which 1is
fitted with the input contacts (4), onto the first
housing part (21).
20. The method as claimed in claim 17 for producing
30 a distribution connection module as claimed in claim 7,
comprising the following method steps:
a) inserting the fully populated printed circuit board
(6) into the first housing part (21),
b) latching the second housing part (22), which is
35 fitted with the input contacts (4), onto the first
housing part (21) and
c¢) pushing in the isolating contacts (10) £from the
underneath of the first housing part (21), so that the



wherein the isolating contacts (10) are nounted on the 15 fully popul at ed

" printed circuit board (6) before the latter is pushed into the first
housi ng part (21). 19. The nethod as claimed in claim17 for producing a
di stribution connection nodul e as clanped in claim?7, conprising the

foll owing nmethod steps: 20 a) inserting the fully populated printed circuit
board (6) iinidddthed i¢attdousi ngopardrd 2d)ampedpushiorg thet e inteldat i ng
contacts (1%} EJOQ%EP%I' Wgﬁrneath of the first housing part (21), so that
t he isolatiﬁﬁ'éﬁh é%s(#l ‘are clanped in on the printed 25 circuit
board (6), and c) latching the second housing part (22), which is fitted
with the input contacts (4), onto the first housing part (21). 20. The

met hod as clainmed in claim17 for producing 30 a distribution connection
nodul e as clained in claim7, conprising the follow ng nethod steps: a)
inserting the fully populated printed circuit board (6) into the first
housing part (21), b) latching the second housing part (22), which is 35
fitted with the input contacts (4), onto the first housing part (21) and
c) pushing in the isolating contacts (10) fromthe underneath of the first
housi ng part (21), so that the - 17 isolating contacts (10) are clanped in
on the printed circuit board (6).



